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Abstracts / Osteoarthritis and Cartilage 23 (2015) A82eA416A370signal conditioning module (EMG-8, EMG System do Brasil®, SP, Brazil),
featuring an analogue-to-digital converter with 12-bit resolution. Each
channel had a 100x gain, a Butterworth ﬁlter at a bandwidth of 20 to
400 Hz and common-mode rejection of 100 dB. After trichotomy and
cleaning of the skin, two disposable, self-adhesive 20x gain Ag/AgCl
preampliﬁed surface electrodes (Medi-Trace™, Kendall, Mansﬁeld,
USA) were attached over the muscle belly 20 mm apart, according to
SENIAM recommendations. The reference electrode was placed on the
wrist. Data were recorded with an acquisition frequency of 1000 Hz per
channel and with AqDados data acquisition software (Linx, Br.). The
data were then normalized by the electromyographic activity obtained
during maximal isometric contraction (isometric contraction was per-
formed prior to the isokinetic tests, with the knee at 60  ﬂexion, during
10s). The vastus lateralis electromyiograph data were processed using
MatLab® (version 7.0.1, MathWorks Inc., Natick, USA). The electro-
myography signals were band-pass ﬁltered using a second-order zero-
lag Butterworth ﬁlter at 20 to 400 Hz. The integral of the electro-
myography signal (Iemg) for vastus lateralis was calculated for the time
interval during which the knee was positioned between 30 and 70 .
This period was identiﬁed from the data obtained on the range of
motion of the dynamometer and was stored with the EMG signals. The
physical function section of the Western Ontario and MacMaster Uni-
versities Osteoarthritis Index (WOMAC) was used to assess self-repor-
ted physical function. For the intergroup analysis was used the
independent t-test for data with a normal distribution. The Mann-
Whitney U test was used for data without a normal distribution
(a<0.05).
Results: The groups were homogeneous for age (p¼0,41), weight
(p¼0,99), height (p¼0,25) and BMI (p¼0,46). According to intergroup
analysis, the present study showed that menwith early degrees of knee
OA had higher scores of the physical function section of WOMAC
questionnaire (p¼0,000), indicating worse physical function. Individu-
als with knee OA have reduced eccentric knee extensor peak torque
(p¼0,009), accompanied by reduction in eccentric Iemg of the VL
muscle(p¼0,004). However, these individuals did not present differ-
ences in concentric knee extensor peak torque (p¼0,569) or concentric
Iemg (p¼0,198) compared to CG.
Conclusions: We emphasize the relevance of our results, which indi-
cate that participants in this study have lower muscle activation asso-
ciated with a reduction in the eccentric contraction of the knee
extensors. Associated with VL inhibition and decrease in the eccentric
strength of the quadriceps muscle, impairment of activities of daily
living is present in these individuals. Early identiﬁcation of these
changes may help in the planning of rehabilitation programs that aim to
control the functional changes resulting from the presence of knee OA
in its early stages. Therefore, we can conclude that menwith early-stage
knee OA already have concomitant electrical activity and performance
deﬁcits of the quadriceps muscle. For future studies it suggested that
eccentric training of the knee extensor muscles could be emphasized,
starting in the early stages of the disease.
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FUNCTIONAL IMPAIRMENTS EXIST BILATERALLY, ARE RELATED TO
HIP MUSCLE STRENGTH AND PREDICT PATIENT-REPORTED
OUTCOMES IN PATIENTS WITH CHONDROLABRAL PATHOLOGY
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Purpose: Hip arthroscopy is commonly performed on patients with
femoroacetabular impingement (FAI) and early-onset hip osteoarthritis
(OA), observed as chondrolabral pathology. However, it is unknown
whether patients have residual functional deﬁcits post-surgery, or
whether such impairments are related to co-existing strength deﬁcits
or patient reported outcomes. The aims of this study were to: (i)
compare the between-limb differences in functional performance tests
between people with chondrolabral pathology 1-2 years post hip
arthroscopy and age matched healthy controls; (ii) evaluate the rela-
tionship between functional performance and hip strength and (iii)
determine whether and measures of functional performance were
associated with patient-reported outcomes in people with chondrola-
bral pathology.Methods: This cross-sectional study was undertaken in a physiotherapy
practice in Hobart, Australia. Seventy-one patients with hip chon-
drolabral pathology (40 (56%) women; age¼39±11;
height¼1.74±0.09m; weight¼78±13kg; BMI¼27±6kg/m2) who under-
went unilateral hip arthroscopy 1-2 years prior for hip pain by a single
surgeon were recruited. Sixty age-matched controls (41 (68%) women;
age¼36±10; height¼1.71±0.09m; weight¼70±12kg; BMI¼23±3kg/m2)
with no history of hip surgery or pain in the past 6 months were
recruited from the community. Patients’ characteristics, patient-repor-
ted outcome measures (PROs) functional performance and hip muscle
strength were collected 12-24 months post-surgery. PROs included the
symptoms and function and the social subscales of the International Hip
Outcome Tool (iHOT-33). Functional performance tests included the
single leg hop (hop) test, the side bridge (bridge) test and the one leg
rise (rise) test. Strength tests were conducted using published reliable
methods that utilised a hand-held dynamometer. For Aim 1, between-
limb differences were compared between the two groups using
repeated measures analyses of co-variance (ANCOVA). For Aim 2,
Pearson’s correlation coefﬁcients (r) and stepwise multiple linear
regression analyses (co-variates of age, sex and severity of chondrop-
athy) were used to determine the relationship between the between
functional performance measures (surgical leg) and hip muscle
strength in the chondrolabral group. For Aim 3, Pearson’s correlation
coefﬁcients (r) and stepwise multiple linear regressions were used to
determine the relationship between functional performance measures
(surgical leg) and the PROs in the chondrolabral group, (p < 0.05).
Results: For the rise test, the chondrolabral group had signiﬁcantly
poorer performance on both the surgical (MD (95%CI) 14 (8 to 19) rises);
and the non-surgical side (14 (8 to 19) rises) compared to controls. For
the hop test, the chondrolabral group had a signiﬁcantly shorter hop
than the controls for both the surgical (32 (21 to 42)cm); and the non-
surgical lower-limb(37(27 to 47)cm). For the bridge test, the chon-
drolabral group had signiﬁcantly worse performance than the controls
on the surgical (23(10 to 36) seconds) and the non-surgical side (24(11
to 37) seconds).
In the chondrolabral group, greater strength in hip abduction predicted
better performance on the rise test (adjusted r2 0.310 p<0.001); greater
hip adductor strength and sex predicted better performance in the
bridge test (adjusted r2 0.547 p<0.001); and greater hip adductor and
extensor strength, and age and sex predicted better performance in the
hop test (adjusted r2 ranges 0.407 to 0.613 p<0.001). In addition, better
performance on the bridge test and hop test (adjusted r2 ranges 0.285
to 0.481 p<0.001), were associated with better PRO scores.
Conclusions: Patients with hip chondrolabral pathology have bilateral
impairments on functional performance tests 12-24 months after uni-
lateral hip arthroscopy compared to controls. In patients with chon-
drolabral pathology, greater strength in hip abduction, adduction and
extension were associated with better functional performance, while
better performance in the bridge and hop tests were associated with
better PROs. This information suggests that rehabilitation programs for
patients with chondrolabral pathology should utilize retraining,
including hip strength exercises to restore functional performance in
order to optimise outcomes. These ﬁndings may guide clinicians in
designing targeted rehabilitation programs that optimise PROs for these
patients.
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Purpose: Severe knee pain in patients with knee osteoarthritis hampers
the ability to exercise. An intervention protocol which combines anal-
gesics and exercise therapy was developed. The aims of the present
Abstracts / Osteoarthritis and Cartilage 23 (2015) A82eA416 A371study were to evaluate the feasibility and outcome of the newly
developed protocol.
Methods: Forty-nine patients with knee osteoarthritis and severe knee
pain (NRS7) were included in this study. Analgesics were prescribed
following an incremental protocol. The incremental steps were (1) acet-
aminophen, (2)NSAIDs, (3)weak opioids and (4) an intra-articular steroid
injection. After six weeks a supervised exercise therapy program for 12
weeks was added, consisting of muscle strengthening exercises and
training of daily activities. Feasibility was evaluated by information about
analgesics, pain reduction, exercise therapy content and the opinion of
patients, rheumatologists andphysical therapists. Knee painwas assessed
with NRS-pain and activity limitations were assessed with WOMAC-PF.
Data were collected at baseline, after six weeks, and after 18 weeks.
Results: Eighty-two percent of the patients were able to exercise
according to the protocol. In intention-to-treat analyses statistically
signiﬁcant and clinically relevant improvements in pain (mean change
30% from baseline, p<0.001) and activity limitations (mean change 15%
from baseline, p<0.001) were found after the combined intervention
protocol with analgesics and exercise therapy. Improvements in pain
(p<0.001) and activity limitations (p¼0.002) were found after six weeks
of analgesic use. Further improvements in pain (p<0.001) and activity
limitations (p¼0.004) were found after twelve weeks of exercise ther-
apy in per protocol analyses in patients who were able to exercise
according to the protocol.
Conclusions: The combined intervention of analgesics and exercise
therapy allows most patients with knee osteoarthritis and severe pain
to participate in exercise therapy, leading to reduction of pain and
activity limitations. Although the results are promising, they need to be
conﬁrmed in a randomized controlled trial.
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GAIT BIOMECHANICS AND FUNCTIONAL OUTCOMES AS PREDICTORS
OF RESPONSE TO A HIP STRENGTHENING EXERCISE PROGRAM IN
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Purpose: Muscle strengthening exercises have been shown to improve
pain and function in adults with mild-to-moderate knee osteoarthritis
(OA), but individual responses can vary widely. The ability to predict
which individuals will and will not respond to a therapeutic inter-
vention is important in developing a more efﬁcient and effective model
of care for knee OA. Therefore, the purpose of this study was to use pre-
intervention gait kinematics and self-reported clinical measures to
predict the post-intervention response to a 6-week hip strengthening
exercise program in mild-to-moderate knee OA patients. A secondary
purpose was to examine long-term changes in intervention outcomes
for a subset of OA patients 3 years later.
Methods: Thirty-four mild-to-moderate knee OA patients completed a
6-week hip strengthening program and were sub-grouped as Non-
Responders, Low-Responders, or High-Responders, following the exer-
cise intervention, based on their change in self-reported clinical
measures. Predictors of subgroup membership were retrospectively
determined from pre-intervention kinematic (sagittal and frontal kin-
ematics at the hip, knee, and ankle) and clinical parameters (Knee
Injury and Osteoarthritis Outcome Score subscales). Principal compo-
nent analyses were used as a data reduction technique and the resulting
principal components were cumulatively entered into a linear dis-
criminant analysis by order of highest effect size. The best classiﬁcation
model was determined by selecting the combination of principal
components that displayed the greatest leave-one-out classiﬁcation
accuracy. This classiﬁcation model depicted a two-dimensional sub-
space of combined kinematic and clinical parameters.
To address the secondary purpose, follow-up data were collected at an
average of 3.5 (6.3) years later, on a subset of 16 individuals from the
knee OA group. The combination of kinematic and clinical parameters
were projected into the classiﬁcation model subspace in order to
compare post-intervention, 3 year follow-up data, and control subjects
with baseline results.
Results: A unique combination of clinical and kinematic factors was
able to successfully subgroup knee OA patients with a leave-one-out
classiﬁcation accuracy of 85.3% (Figure 1). The ﬁrst discriminant func-
tion was primarily related to clinical scores, while the second discrim-
inant function was primarily related to kinematic data. Speciﬁcally, hip
frontal plane motion during stance and swing, along with the loadingresponse at the knee were loaded on the second discriminant function.
These results show that High-Responders had greater pain, lower
function, and altered hip mechanics and knee loading response upon
entering the hip strengthening intervention. Figure 2 shows that all
subgroups moved towards controls following the intervention, but the
greatest movement occurred in High-Responders. The 3 year follow-up
data showed that High-Responders became more similar to controls,
while other subgroups regressed away from controls in the classi-
ﬁcation subspace (Figure 2).
Conclusions: The best classiﬁcation model to predict responders to a
hip strengthening exercise program included both clinical and gait data.
Further, those who responded best to the exercise intervention tended
to maintain these positive changes long-term, while those who did not
respond well progressed further from pain-free controls. Although
further validation is required, this research is a signiﬁcant ﬁrst step in
developing an objective system to help clinicians make evidence-based
decisions regarding optimal treatment and long-term outcomes.
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A FEASIBILITY TRIAL FOR THE EFFICACY OF PHYSIOTHERAPY
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Purpose: Early hip osteoarthritis (OA) is commonly seen in people
undergoing hip arthroscopy and is associated with increased pain,
reduced ability to participate in physical activity and reduced quality of
life. Despite this, the efﬁcacy of non-surgical interventions such as
exercise therapies for patients with early hip OA remains unknown. The
primary aim of this study was to establish the feasibility of a randomised
controlled trial (RCT) investigating a targeted physiotherapy intervention
